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(54) [Title of the Invention] ELECTRONIC ALBUM DEVICE 

10 (57) [Abstract] 

[Problem to be Solved] 

To easily display a desired image regardless of 

the number of thumbnails in an electronic album device 

able to select the desired image from a plurality of 
15 images and display the desired image on a screen. 

[Solution] 

An electronic album device 1 according to the 
present invention calculates a feature quantity of a 
thumbnail of a search target image according to an 

20 input of the thumbnail of the search target image. 

Further, with respect to a plurality of original images 
stored in a CD-RW 5, a feature quantity of a thumbnail 
of each original image is sequentially calculated while 
the calculation results are compared with the feature 

25 quantity of the thumbnail of the search target image. 
Thereby, an original image having a high degree of 
similarity to the search target image is found and 
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outputted to a monitor 2. 
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[Claims for the Patent] 
[Claim 1] 

An electronic album device which is connected with 
a data storage device in which a plurality of images 
5 are stored together with respective thumbnails, and an 
image display device, the electronic album device being 
able to select one or more desired images and/or 
thumbnails from the plurality of images and thumbnails 
stored in the data store device and display the one or 
10 more desired images and/or thumbnails on the image 

display device, the electronic album device comprising: 

input means for inputting a thumbnail of a search 
target image to be retrieved; 

first calculating means for calculating a feature 
15 quantity of the inputted thumbnail of the search target 
image based on the inputted thumbnail of the search 
target image; 

second calculating means for calculating a feature 
quantity of the thumbnail of each of the images stored 
20 in the data storage device based on the thumbnail of 
each of the images stored in the data storage device; 
and 

retrieving means for comparing the feature 
quantity of the thumbnail of the search target image 
25 with the feature quantities of the thumbnails of the 
images stored in the data storage device, finding one 
or more images having a high degree of similarity to 
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the search target image within the plurality of images 
stored in the data storage device, and outputting the 
found one or more images to the image display device. 
[Claim 2] 

5 The electronic album device according to claim 1, 

wherein the search target image is an image obtained by 
photographing a drawing where a picture of the search 
target image is hand-drawn. 
[Claim 3] 

10 The electronic album device according to claim 1 

or 2, wherein the image stored in the data storage 
device is a still image and/or a moving image. 
[Claim 4] 

The electronic album device according to claim 3, 
15 wherein a thumbnail of the moving image is one or more 
image planes extracted from a plurality of image planes 
constituting the moving image, or a thumbnail of the 
one or more image planes. 
[Claim 5] 

20 An electronic album device which is connected with 

a data storage device in which a plurality of images 
are stored together with respective thumbnails, and an 
image display device, the electronic album device being 
able to select one or more desired images and/or 

25 thumbnails from the plurality of images and thumbnails 
stored in the data store device and display the one or 
more desired images and/or thumbnails on the image 
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display device, the electronic album device comprising: 

input means for instructing to categorize the 
plurality of images stored in the data storage device; 
calculating means for calculating a feature 
5 quantity of the thumbnail of each of the images stored 
in the data storage device based on the thumbnail of 
each of the images stored in the data storage device in 
response to input of the instruction; and 

categorizing means for categorizing the plurality 
10 of images stored in the data storage device such that 
images similar to each other are grouped into a common 
group based on the feature quantity of the thumbnail of 
each of the images, and outputting a plurality of 
images belonging to the same group to the image display 
15 device in association with each other. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to an electronic 
20 album device which is able to save a plurality of 

images photographed by a digital camera or the like and 
can select a desired image from these images and 
display the image on a screen. 
[0002] 

25 [Conventional Art] 

Digital still cameras can record image data of a 
still image obtained by photographing on a memory card, 
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but require a plurality of memory cards to save many 
still images because the number of still images 
recordable by one memory card is small. Therefore, an 
electronic album device has been developed which writes 
5 a plurality of still images recorded on a memory card 
into a data storage device such as a CD-R (Compact 
Disc-Recordable) or a CD-RW (Compact Disk-Rewritable) 
so as to allow many still images to be saved and allow 
searching of many still images. 
10 [0003] 

In this type of electronic album device, a 
plurality of still images {original images) are stored 
together with respective thumbnails (reduced images) in 
the data storage device. Then, for example, when one 

15 desired still image from among the plurality of still 
images stored in the data storage device is displayed 
on an image display device such as liquid crystal 
display, a method is employed in which a selection 
screen including a thumbnail of each image is first 

20 displayed, and a user then selects a thumbnail of the 
target image from them, so that the target image is 
displayed larger on the screen. According to this 
method, a selection screen can be displayed quickly, so 
that a user can display a desired image in a short time. 

25 [0004] 

[Problems to be Solved by the Invention] 

However, in the conventional electronic album 
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devices, there is a problem that a user has to perform 
an operation to select a thumbnail of a target image 
from a plurality of thumbnails, and this operation 
become more troublesome as the number of thumbnails 
5 increases. In view of this, an object of the present 
invention is to provide an electronic album device able 
to easily display a desired image irrespective of the 
number of thumbnails. 
[0005] 

10 [Means for Solving the Problems] 

An electronic album device according to the 
present invention is connected with a data storage 
device in which a plurality of images (original images) 
are stored together with respective thumbnails, and an 

15 image display device, and is able to select one or more 
desired original images and/or thumbnails from the 
plurality of original images and thumbnails stored in 
the data store device and display the one or more 
desired original images and/or thumbnails on the image 

20 display device. The electronic album device includes: 
input means for inputting a thumbnail of a search 
target image to be retrieved; first calculating means 
for calculating a feature quantity of the inputted 
thumbnail of the search target image based on the 

25 inputted thumbnail of the search target image; second 

calculating means for calculating a feature quantity of 
the thumbnail of each of the original images stored in 
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the data storage device based on the thumbnail of each 
of the original images stored in the data storage 
device; and retrieving means for comparing the feature 
quantity of the thumbnail of the search target image 
5 with the feature quantities of the thumbnails of the 
original images stored in the data storage device, 
finding one or more original images having a high 
degree of similarity to the search target image within 
the plurality of original images stored in the data 
10 storage device, and outputting the found one or more 
original images to the image display device. 
[0006] 

In the above described electronic album device of 
the present invention, when a desired image is 

15 attempted to be retrieved from a plurality of original 
images stored in the data storage device, a thumbnail 
of the image that is a target to be retrieved {the 
search target image) is inputted. This thumbnail has 
been created by, for example, photographing using a 

20 digital camera, and stored in a memory card or the like. 
The thumbnail is then read out from the memory card and 
inputted to the electronic album device. Alternatively, 
the thumbnail can be obtained by a camera photographing 
a drawing where a picture of the search target image is 

25 hand-drawn. 
[0007] 

The electronic album device calculates a geometric 
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feature quantity of the thumbnail according to the 
input of the thumbnail of the search target image. 
Then, with respect to the plurality of original images 
stored in the data storage device, a geometric feature 
5 quantity of a thumbnail of each original image is 

sequentially calculated while the calculation results 
are compared with the feature quantity of the thumbnail 
of the search target image, thereby finding one or more 
original images having a high degree of similarity to 

10 the search target image and outputting the original 
images to the image display device. Since the 
technique for comparing feature quantities of 
thumbnails is employed as described above, the 
calculation time can be reduced and the accuracy of 

15 feature quantities is improved compared to a case where 
comparison of feature quantities of original images is 
performed, so that highly reliable comparison is 
realized. As a result, one or more images including a 
target image is displayed on the screen of the image 

20 display device. Therefore, the operation by a user to 
select a thumbnail of a target image from a plurality 
of thumbnails is not required, or the effort of such an 
operation is reduced. 
[0008] 

25 In addition, an image stored in the data storage 

device may be a moving image instead of a still image, 
and in this case, a thumbnail of the moving image is 
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one or more image planes extracted from a plurality of 
image planes constituting the moving image, or a 
thumbnail of the one or more image planes. 
[0009] 

5 Another electronic album device according to the 

present invention includes: input means for instructing 
to categorize a plurality of images stored in the data 
storage device; calculating means for calculating a 
feature quantity of the thumbnail of each of the images 

10 stored in the data storage device based on the 

thumbnail of each of the images stored in the data 
storage device in response to input of the instruction; 
and categorizing means for categorizing the plurality 
of images stored in the data storage device such that 

15 images similar to each other are grouped into a common 
group based on the feature quantity of the thumbnail of 
each of the images, and outputting a plurality of 
images belonging to the same group to the image display 
device in association with each other. 

20 [0010] 

In the above described electronic album device of 
the present invention, when a desired image is 
attempted to be retrieved from a plurality of images 
stored in the data storage device, an instruction to 
25 categorize the plurality of images is inputted. In 
response to the input of the instruction, the 
electronic album device calculates a geometric feature 
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quantity of a thumbnail of each of the plurality of 
images stored in the data storage device, and then 
compares the feature quantities with each other, 
thereby categorizing the plurality of images stored in 
5 the data storage device into a plurality of groups. As 
a result, the plurality of images stored in the data 
storage device is grouped into groups each including a 
plurality of images having high degree of similarity to 
each other, and the images are displayed separately for 

10 each group on the screen of the image display device. 
Therefore, a user first selects a group to which a 
target image should belong so that the number of images 
to be selected can be significantly reduced, and then 
the user can select the target image only from a 

15 plurality of images belonging to the group. 

Accordingly, the effort of image retrieval is reduced 

compared to before. 

[0011] 

[Advantage of the Invention] 
20 According to an electronic album device of the 

present invention, a desired image can be easily 
displayed irrespective of the number of thumbnails. 
[0012] 

[Embodiments of the Invention] 
25 Hereinafter, an embodiment of the present 

invention will be described specifically with reference 
to the drawings. As shown in Figure 1, an electronic 
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album device (1) according to the present invention is 
connected with a monitor (2) , so that an image can be 
displayed. A user can give instructions for various 
actions to the electronic album device (1) by operating 
5 a remote controller (hereinafter abbreviated as an RC) 
(3) . Further, the electronic album device (1) is 
provided with a memory card interface (13) and a CD-RW 
interface (14), the memory card interface (13) is 
loaded with a memory card (4) on which a plurality of 
10 images (still image and/or moving image) is recorded by 
photographing using a digital camera (not shown) , and 
the CD-RW interface (14) is loaded with a CD-RW (5) 
which can store many images. 
[0013] 

15 The electronic album device (1) is provided with a 

CPU (6), a ROM (7) in which a computer program for 
implementing various operations is registered, a RAM 
(8) which is a working memory, a display control 
circuit (9) which controls operation of the monitor (2) , 

20 a memory card control circuit (10) which controls 

operation of the memory card interface (13), a CD-RW 
control circuit (12) which controls operation of the 
CD-RW interface (14), and a receiver (11) which 
receives an instruction signal (infrared signal) from 

25 the RC (3) . 
[0014] 

When the memory card interface (13) of the 
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electronic album device (1) is loaded with the memory 
card (4) removed from the digital camera, a plurality 
of original images and thumbnails written in the memory 
card (4) are read out and stored in the CD-RW (5) 
5 loaded in the CD-RW interface (14) . 
[0015] 

For example, as shown in Figure 4, many original 
images are stored together with respective thumbnails 
in the CD-RW (5) . When a desired image is attempted to 

10 be retrieved from these original images, a thumbnail of 
the image that is a target to be retrieved (the search 
target image) is inputted. Because this thumbnail has 
been created by photographing by the digital camera and 
stored in the memory card (4), the thumbnail of the 

15 search target image is read out from the memory card. 
[0016] 

In a retrieval mode, the electronic album device 
(1) first calculates the feature quantity of the 
thumbnail of the search target image, and then 

20 sequentially calculates the feature quantity of the 
thumbnail of each of the plurality of original images 
stored in CD-RW (5) while comparing the calculation 
results with the feature quantity of the thumbnail of 
the search target image, thereby finding an image 

25 having the highest degree of similarity to the search 
target image. 
[0017] 
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For the above described calculation and comparison 
of the feature quantities of the thumbnails, a method 
can be employed which performs, for example, nonlinear 
normalization (Line density equalization - a nonlinear 
5 normalization for correlation method, IEICE 

Transactions, Nov. 1984, Vol. J67-D, No. 11), and then 
performs matching of directional patterns {An analysis 
of handprinted Chinese characters by directional 
pattern matching approach, IEICE Transactions, May. 

10 1982, Vol. J65-D, No. 5). Specifically, after 

nonlinear normalization is applied by performing 
binarization according to gray scale of an image, an 
edge pattern of the image is determined, and a feature 
quantity is obtained by mapping directional components 

15 and positions of the edge into feature space for each 
of four directions. In addition, a degree of matching 
(similarity) can be calculated by pattern matching 
between two compared feature quantities {An analysis of 
handprinted Chinese characters by directional pattern 

20 matching approach, IEICE Transactions, May. 1982, Vol. 
J65-D, No. 5) . The image retrieved in this way is 
supplied to the monitor (2) of Figure 1 and displayed 
on the screen. 
[0018] 

25 A search target image is not limited to an image 

obtained by a digital camera photographing a real 
object, and may be an image obtained by photographing a 
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drawing where a picture of the search target image is 
hand-drawn as shown in Figure 5. 

[0019] 

An image stored in the CD-RW (5) may be a moving 
5 image instead of a still image. For example, as shown 
in Figure 6, if an image 12 and an image 13 are moving 
images respectively, the image 12 is composed of image 
planes 1 to 10, and the image 13 is composed of image 
planes 1 to 20, thumbnails of the moving images are 

10 thumbnails of the image planes extracted at a rate of 
one per ten planes from the plurality of image planes 
constituting the moving images. Also in this case, the 
thumbnail of the search target image is compared with a 
thumbnail of each image (still and moving images) in 

15 terms of feature quantity. For determining a thumbnail 
of a moving image, a method can be employed which, for 
example, detects an image plane whose feature quantity 
exceeds a threshold value within a sequence of image 
planes constituting the moving image, and selects the 

20 image plane as the thumbnail. 
[0020] 

Figure 2 shows a procedure of the above described 
image retrieval based on a search target image. First, 
a thumbnail S' of a search target image S is read out 
25 in step SI, and a feature quantity FS of the read-out 
thumbnail S' is calculated in step S2. Then, an image 
number N is set to 0 in step S3, a thumbnail N' of an 
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image N is read out in step S4, and then a feature 
quantity FN of the thumbnail N' of the image N is 
calculated in step S5. 
[0021] 

5 After that, step S6 calculates a degree of 

matching (similarity) RN between the feature quantity 
FN of the thumbnail of the image N and the feature 
quantity FS of the thumbnail S' of the search target 
image S. Then, whether N is 0 or not is determined in 

10 step S7, and if the determination is YES, the procedure 
proceeds to step S8, and it is set that M=N and RM=RN. 
If NO, the procedure proceeds to step S9, and whether 
or not RN is greater than RM is determined. If the 
determination is YES here, the procedure proceeds to 

15 step S10, and it is set that M=N and RM=RN. If NO, 

step S10 is bypassed. After that, the image number N 
is incremented in step Sll, and whether or not N is 
greater than a maximum image number is determined in 
step S12. If the determination is NO here, the 

20 procedure returns to step S4. If YES , the procedure 

proceeds to step S13, and an image M is outputted as an 
image having the highest degree of matching (a 
retrieval result) , and the procedure is completed. 
[0022] 

25 As a result, the image most similar to the search 

target image is displayed on the monitor (2) shown in 
Figure 1. Therefore, the user can automatically obtain 
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the desired image, and an operation to select a 
thumbnail of a target image from many thumbnails as in 
the conventional manner is not required. 
[0023] 

5 Further, in a categorizing mode, the electronic 

album device (1) according to the present invention 
calculates a feature quantity of a thumbnail of each of 
many images stored in the CD-RW (5), compares the 
feature quantities of the thumbnails of the images with 

10 each other to categorize the images such that images 

similar to each other are grouped into a common group, 
and outputs the result of the categorization. For 
calculation and comparison of feature quantities of 
thumbnails as described above, the aforementioned 

15 nonlinear normalization and directional pattern 
matching approach can be employed. 
[0024] 

As the result of the categorization, many original 
images and thumbnails are grouped and displayed 
20 separately for each group, for example, as shown in 
Figure 7. 
[0025] 

Figure 3 shows a procedure of the above described 
image categorization. First, a group count GC is set 
25 to 0 in step S21, and the image number N is set to 0 in 
step S22. Then, whether or not N is greater than a 
maximum image number is determined in step S23. If the 
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determination is NO here, the procedure proceeds to 
step S24 in which the thumbnail N ' of the image N is 
read out, and in step S25, the feature quantity FN of 
the thumbnail N ' of the image N is calculated. 
5 [0026] 

After that, whether N is 0 or not is determined in 
step S26, and if the determination is YES here, the 
procedure proceeds to step S37 in which a group element 
number GEN [ GC] [0] is set to N, and then the group 

10 element count GEN [GC] is set to 1 in step S38, and a 
feature quantity GF [ GC] of a thumbnail of a 
representative (top) image of the group is set to FN in 
step S39. Further, the group count GC is set to 1 in 
step S40, and then N is incremented in step S41, and 

15 the procedure returns to step S23. 
[0027] 

If the determination is NO in step S26 the 
procedure proceeds to step S27 in which the group 
number GN is set to 0, and then step S28 calculates a 

20 degree of matching RG between the feature quantity FN 
of the thumbnail N' of the image N and the feature 
quantity GF [GN] of the thumbnail of the representative 
(top) image of the group having the group number GN . 
Then, whether or not the degree of matching RG is 

25 greater than or equal to a threshold RT of the degree 

of matching of similar images is determined in step S29, 
and if the determination is NO here, the procedure 
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proceeds to step S30 in which GN is incremented, and 
then in step S31, whether or not GN is less than GC is 
determined. If the determination is YES here, the 
procedure returns to step S28. 
5 [0028] 

If the determination is YES in step S29, the 
procedure proceeds to step S42 in which a group element 
number (addition) GEN [GN] [GEC [GN] ] is set to N, and in 
step S43, a group element count (addition) GEC [GN] is 

10 set to GEC[GN]+1, and then N is incremented in step S44, 
and the procedures returns to step S23. On the other 
hand, if the determination is NO in step S31, the 
procedure proceeds to step S32 in which the group 
element number GEN [GC ] [0] is set to N, and then the 

15 group element count GEN [GC] is set to 1 in step S33, 

and the feature quantity GF [GC] of the thumbnail of the 
representative (top) image of the group is set to FN in 
step S34. Further, the group count GC is incremented 
in step S35, and then N is incremented in step S36, and 

20 the procedure returns to step S23. After that, if the 
determination is YES in step S23, the procedure is 
completed. 
[0029] 

By execution of the above described procedure, the 
25 following categorization results are obtained. 

(1) Group count=GC 

(2) Element count of each group=GEC [GN] 
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(GN; group number, 0<GN<GC) 

(3) Image number of element of each group=GEN [GN] [i] 

(i: element number, 0<i<GEC{GN]) 

[0030] 

5 In this way, many images stored in the CD-RW (5) 

are grouped into groups each including images having 
high degree of similarity to each other, and images 
belonging to each group is displayed on the screen of 
the monitor (2) . Thus, many images can be easily 

10 classified. Further, when a target image is to be 

retrieved, if a group to which the target image should 
belong is first selected, the number of choices of 
images can be significantly reduced, and then the 
target image can be selected only from a plurality of 

15 images belonging to the group. 
[0031] 

The configuration of each unit of the present 
invention is not limited to the above described 
embodiment, and various modifications can be made 

20 thereto within the technical scope of the claims. For 
example, for calculation and comparison of a feature 
quantity of a thumbnail and calculation of a degree of 
similarity of a thumbnail, various known techniques can 
be employed aside from the techniques in the above 

25 described embodiment. 

[Brief Description of the Drawings] 
[Figure 1] 
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Figure 1 is a block diagram showing a 
configuration of an electronic album device of the 
present invention. 
[Figure 2] 

5 Figure 2 is a flowchart showing a procedure of 

retrieval processing. 
[Figure 3] 

Figure 3 is a flowchart showing a procedure of 
categorizing processing. 
10 [Figure 4] 

Figure 4 is a diagram illustrating retrieval 
processing. 
[Figure 5] 

Figure 5 is a diagram showing a search target 
15 image of a hand-drawn picture and a thumbnail of the 
search target image. 
[Figure 6] 

Figure 6 is a diagram illustrating retrieval 
processing of images including moving images. 
20 [Figure 7] 

Figure 7 is a diagram showing a result of 
categorizing processing. 
[Description of Symbols] 
(1) Electronic album device 
25 (2) Monitor 

(3) RC 

(4) Memory card 
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(13) Memory card interface 

(14) CD-RW interface 
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FIGURE 1 

1 ELECTRONIC ALBUM DEVICE 

2 MONITOR 

3 RC 

5 4 MEMORY CARD 

9 DISPLAY CONTROL CIRCUIT 

10 MEMORY CARD CONTROL CIRCUIT 

11 RECEIVER 

12 CD-RW CONTROL CIRCUIT 

10 

FIGURE 2 

51 READ OUT THUMBNAIL S' OF SEARCH TARGET 
IMAGE 

52 CALCULATE FEATURE QUANTITY FS OF 
15 THUMBNAIL S' OF SEARCH TARGET IMAGE S 

53 IMAGE NUMBER N=0 

54 READ OUT THUMBNAIL N ' OF IMAGE N 

55 CALCULATE FEATURE QUANTITY FN OF 
THUMBNAIL N 1 OF IMAGE N 

20 S6 CALCULATE DEGREE OF MATCHING RN BETWEEN 

FEATURE QUANTITY FN OF THUMBNAIL OF IMAGE N AND 
FEATURE QUANTITY FS OF THUMBNAIL S* OF SEARCH 
TARGET IMAGE S 
Sll IMAGE NUMBER N=N+1 

25 S12 N>MAXIMUM IMAGE NUMBER? 

SI 3 OUTPUT IMAGE M AS IMAGE (RETRIEVAL 

RESULT) HAVING HIGHEST DEGREE OF MATCHING 
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#1 START 
#2 END 

FIGURE 3 
5 S21 GROUP COUNT GC=0 

522 IMAGE NUMBER N=0 

523 N>MAXIMUM IMAGE NUMBER? 

524 READ OUT THUMBNAIL N ' OF IMAGE N 

525 CALCULATE FEATURE QUANTITY FN OF THUMBNAIL N ' OF 
10 IMAGE N 

S27 GROUP NUMBER GN=0 

528 CALCULATE DEGREE OF MATCHING RG BETWEEN 
FEATURE QUANTITY FN OF THUMBNAIL N 1 OF THE IMAGE N 
AND FEATURE QUANTITY GF[GN] OF THUMBNAIL OF 

15 REPRESENTATIVE (TOP) IMAGE OF GROUP HAVING GROUP 

NUMBER GN 

529 DEGREE OF MATCHING RG > THRESHOLD RT OF 
DEGREE OF MATCHING OF SIMILAR IMAGES 

S32 GROUP ELEMENT NUMBER GEN [GC] [ 0 ] =N 
20 S33 GROUP ELEMENT COUNT GEC[GC]=1 

S34 FEATURE QUANTITY OF THUMBNAIL OF 

REPRESENTATIVE (TOP) IMAGE OF GROUP GF [GC] =FN 

S35 GROUP COUNT GC=GC+1 

S37 GROUP ELEMENT NUMBER GEN[GC][0]=N 
25 S38 GROUP ELEMENT COUNT GEC[GC]=1 

S39 FEATURE QUANTITY OF THUMBNAIL OF 

REPRESENTATIVE (TOP) IMAGE OF GROUP GF [GC] =FN 
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S40 GROUP COUNT GC=1 

542 GROUP ELEMENT NUMBER (ADDITION) GEN [GN] [GEC [ GN] ] =N 

543 GROUP ELEMENT COUNT (ADDITION) GEC [ GN] =GEC [GN] +1 
#1 START 

5 #2 END 

#3 <ADDITION OF NEW GROUP> 

#4 <ADDITION OF EXISTING GROUP> 

FIGURE 4 
10 #1 IMAGE 

#2 THUMBNAIL OF IMAGE 1 

#3 THUMBNAIL OF IMAGE 2 

#4 THUMBNAIL OF IMAGE 3 

#5 THUMBNAIL OF IMAGE 4 
15 #6 COMPARISON OF THUMBNAILS IN TERMS OF 

FEATURE QUANTITY (PATTERN MATCHING) 

#7 THUMBNAIL OF SEARCH TARGET IMAGE 

#8 SEARCH TARGET IMAGE 

20 FIGURE 5 

#1 THUMBNAIL OF SEARCH TARGET IMAGE 
#2 SEARCH TARGET IMAGE 

FIGURE 6 

25 #1 IMAGE 12 (MOVING IMAGE) 
#2 IMAGE 13 (MOVING IMAGE) 
#3 IMAGE 1 
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#4 IMAGE PLANE 1 

#5 THUMBNAIL OF IMAGE 1 

#6 COMPARISON OF THUMBNAILS IN TERMS OF 

FEATURE QUANTITY (PATTERN MATCHING) 
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